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Art Unit: 2884 

DETAILED ACTION 
Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claim 1 and 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hell (US Patent #6,507,032 Bl) in view of Jacobsen (US Patent #6,392,341 B2). 
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Regarding claims 1, 7, and 8, Hell discloses (figure 1, column 4 lines 12- 
48) a storage phosphor image system comprising a source for producing 
stimulating radiation directed to a storage phosphor (1) storing a latent image, a 
means (8,9) for converting radiation to an angular intensity distribution that is 
substantially narrower than a Lambertian distribution, and a detector (7) for 
detecting said radiation. Hell does not disclose that the means for converting the 
radiation is a resonant microcavity converter that also emits a longer wavelength 
of light after being converted to an angular intensity distribution narrower than a 
Lambertian distribution. Jacobsen discloses (figure 16, figure 8, column 4 lines 
54-67, column 5 lines 1-6, column 6 lines 4-9 and 26-53, column 17 lines 41-53) 
a resonant microcavity converter (250) that may convert emitted radiation from a 
storage phosphor to radiation at a longer wavelength than said emitted radiation 
but with an angular intensity distribution that is substantially narrower than a 
Lambertian distribution where the converter includes a substrate (252), a bottom 
dielectric stack (254) reflective to light over a predetermined range of 
wavelengths and being disposed over the substrate, a top dielectric stack (262) 
spaced from the bottom dielectric stack and reflect to light over a predetermined 
range of wavelengths, and an active region that includes one or more periodic 
gain regions (258) and spacer layers (256, 260) disposed on either side of the 
periodic gains region and arranged so that the periodic gain region is aligned with 
the antinodes of the standing wave's electromagnetic field, and that the stimulated 
emission light (54) is transmitted and introduced into the active region (50) 
through at least one of the dielectric stack (60). At the time the invention was 
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made, it would have been obvious to one of ordinary skill in the art to use the 
resonant microcavity converter of Jacobsen in place of the microlens focusing 
layer of Hell. The suggestion/motivation for doing so would have been in 
knowing that the microcavity conversion layer would have the angular intensity 
conversion properties of the microlens layer but would additionally allow for the 
conversion of the wavelengths to longer values and therefore higher quantum 
efficiencies values. 

Regarding claims 5 and 6, Hell discloses (figure 1, column 1 lines 37-39 
column 3 lines 24-42) that the converter is located in close proximity to and spans 
the width of a storage phosphor and includes a scanner for scanning a beam of 
stimulating radiation from a source in a line scan of said phosphor where the 
stimulating radiation passes through the converter and that the means of 
conversion is laminated on the phosphor layer and therefore is coextensive in size 
and located in close proximity to the phosphor layer. 
5. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hell (US Patent #6,507,032 Bl) and Jacobsen (US Patent #6,392,341 B2) as applied to 
claim 1 above, and further in view of Livingston (US Patent Application Publication 
#2003/0132395 Al). 

Regarding claims 2 and 3, Hell and Jacobsen do not disclose expressly a 
light collector located to collect light from the converter and direct it to a detector 
or wherein the light collector is a light pipe guide. Livingston discloses (figures 
1-3, 5, and 7-9, paragraph 0066) a light collector located to collect light from the 
converter and direct it to a detector and wherein the light collector is a light pipe 
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guide (22). At the time the invention was made, it would have been obvious to a 
person of ordinary skill in the art to use a light pipe guide collector to collect light 
from the converter and direct it to a detector. The suggestion/motivation for 
doing so would have been the ability to allow for the detector to be placed a 
distance from the phosphor storage panel as well as to retrieve more emission 
light than with a single mobile CCD detector. 

6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hell (US 
Patent #6,507,032 Bl), Jacobsen (US Patent #6,392,341 B2), and Livingston (US Patent 
Application Publication #2003/0132395 Al) as applied to claim 2 above, and further in 
view of Noguchi (US Patent #4,800,276). 

Regarding claim 4, Hell, Jacobsen, and Livingston do not disclose 
expressly using a cylindrical lens or array of lenses for gathering and redirecting 
radiation from the microcavity into the light collector. Noguchi discloses (figure 
1, column 9 lines 1 1-25) a cylindrical lens (5) that directs light. At the time the 
invention was made, it would have been obvious to a person of ordinary skill in 
the art to use a cylindrical lens to direct the radiation from the microcavity into a 
light collector. The suggestion/motivation for doing so would have been to allow 
for more of the emitted light to be collected into the light guide so that better data 
can be acquired. 

7. Claims 9-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hell 
(US Patent #6,507,032 Bl) and Jacobsen (US Patent #6,392,341 B2) as applied to claim 
7 above, and further in view of Liao (US Patent Application Publication #2003/0075720 
Al). 
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Regarding claims 9-11, Jacobsen discloses (column 17 lines 41-67, 
column 18 lines 1-67, column 19 lines 1-28) that the spacer layers are 
substantially transparent to stimulated emission light and microcavity emission 
light. Hell and Jacobsen do not disclose expressly wherein one or more periodic 
gain regions are a combination of an organic host material and a dopant, the host 
material is aluminum tris(8-hydroxyquinoline), the dopant is [10-(2- 
benzothiazoly l)-2,3,6,7-te- trahydro- 1 , 1 ,7,7-tetramethyl- 1 H,5H, 1 1 H- 
[l]Benzopyrano[6,7,8-ij]quinolizin-- 1 1-one], the spacer is silicon dioxide, and 
that the periodic gain region could include polymeric materials. Liao discloses 
(paragraph 0020, 0023, 0046, 0049, claim 19) that one or more of the periodic 
gain regions is a combination of an organic host material and a dopant, the host 
material is aluminum tris(8-hydroxyquinoline), the dopant is [10-(2- 
benzothiazolyl)-2,3,6,7-te- trahydro- l,l,7,7-tetramethyl-lH,5H,l 1H- 
[l]Benzopyrano[6,7,8-ij]quinolizin- 1 1-one], the spacer is silicon dioxide, and 
that the periodic gain region could include polymeric materials. At the time the 
invention was made, it would have been obvious to a person of ordinary skill in 
the art to use an organic host with a dopant for the periodic gain regions with the 
material discussed above while using polymers for the periodic gains region. The 
suggestion/motivation for doing so would have been to select an organic material 
and dopant with the properties desired such as the materials outline above where 
the periodic gains region is a polymeric material and such that the ionization 
potentials and energy band gaps are what are needed for a selected emission 
spectrum. 
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8. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hell (US Patent #6,507,032 Bl) and Jacobsen (US Patent #6,392,341 B2) as applied to 
claim 1 above, and further in view of Owen {Progress toward prototype high-definition 
video-projection CRTs using resonant microcavity phosphor display technology). 

Regarding claims 12 and 13, Hell and Jacobsen disclose all the limitations 
of claim 1 . Hell and Jacobsen do not disclose expressly that the emission from 
the resonant microcavity converter has an angular intensity distribution with a 
full-width-at-half-maximum of less than or about +/- 45 degrees or +/- 30 degrees. 
Owen discloses (figure 2, section 4) a resonant microcavity phosphor with a full- 
width-at-half-maximum of about +/- 12 degrees. At the time the invention was 
made, it would have been obvious to a person of ordinary skill in the art to use a 
resonant microcavity phosphor to create an angular intensity distribution that is 
substantially narrower than a Lambertian distribution. The suggestion motivation 
for doing so would have been the knowledge that resonant microcavity phosphors 
having an angular intensity distribution with a full-width-at-half-maximum of 
about +/- 12 degrees allows a better collection efficiency. 
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